either local or general.
(2) Hydrocele.-The treatnment of hydrocele by injection is far from being a novelty, and it is quite an entertaining study to note the various fluids that have at one time or another been injected into a hydrocele sac. Amongst them may be mentioned pure carbolic, absolute alcohol, various vaccines, milk, port wine, and, of course, all the recently used sclerosing solutions.
The rationale of the treatment is the introduction of some fluid into the sac, sufficiently irritating to produce an inflammatory reaction in the serous lining thereof, which reaction causes opposing walls to adhere, and since endothelium is of mesodermal origin the repair process following this reaction leads to the production of fibroblasts, and so ultimately to the occlusioni of the sac by fibrous tissue.
In this connection it should be stated that the treatment is equally applicable to other closed cystic spaces in the inguino-scrotal region, such as spermatoceles, cysts of the epididymis and hydroceles of the cord.
The reasons for earlier failures in this treatment were probably chiefly two, viz.; (1) The introduction of too strong a solution, e.g., pure carbolic, which, apart from producing an excessively painful reaction, strongly and not unnaturally objected to by the patient, actually had a caustic effect, and resulted mainly in loculation of the previously existing sac; and (2) the introduction of too much fluid, thus keeping the inflamed walls from adhering.
The method used is as follows:
The patient lies down on a couch or table, and after the skin over the selected spot (according to the situation of the testicle) has been sterilized, a small, local infiltration anesthetic (2% novocain, with adrenalin) is given, and this I consider to be of particular value in that it not only makes the procedure painless, but also avoids any possible maldirection of the aspirating needle, due to involuntary movements on the part of the patient. Further, the adrenalin serves to stop any slight venous oozing that may occur. The hydrocele is now aspirated in the usual manner, great care, however, being taken to see that the sac is completely emptied. I know there are some who advocate leaving. a small amount of the original fluid in the sac, on the grounds that it prevents the point of the needle being pushed out of the sac, that it allows a freer circulation of the sclerosing solution to all parts of the sac and that it obviates any injury to the testicle. I disagree with this chiefly because I think the commonest cause of failure is the presence of the original albuminous fluid in the sac, which not only dilutes and even perhaps absorbs the sclerosing solution, but also and more importantly keeps it from coming into adequate contact with the walls. To avoid this possibility, after the preliminary tapping-which incidentally, of course, allows proper palpation of the testicle and the exclusion of a pyogenic, tuberculous or neoplastic origin of the hydrocele-I now wash out the sac once or twice with sterile water according to the method originally suggested by Herbst in America. As the preliminary tapping is done with a short, small bore trochar and canula, this washing is a simple procedure, and also serves to show that the point of the canula is safely in the sac. The sclerosing solution is now injected through the canula, either from an ordinary hypodermic syringe and needle, or a spinal anesthetic or shouldered hmemorrhoid needle may be used. The dose will vary with the size of the sac and the consistency of its wall, but theaverage dose given is 4 to 5 c.c. of 5% sodium morrhuate. The canula is then sbarply withdrawn and a collodion dressing applied, after which the scrotum is gently massaged for two or three minutes to ensure full permeation of the fluid to the furthest recesses of the sac. The patient is then sent home with a scrotal support and returns in a week for a second tapping. This I usually carry out with an ordinary 10-c.c. syringe and needle. It is surprising how little fluid is obtainable on this second visit, and in most cases how little obvious reaction there is, and this makes one wonder whether, as suggested by Pybus, the second aspiration is really necessary. Whether the fluid produced by the irritation of the sclerosing solution would in time be absorbed in the normal course of events or not, there still seems a reasonable chance of hastening the complete cure by this second tapping. Following this the patient wears his scrotal support for another month. I have either treated or observed some twenty cases now, and have so far only seen one complete failure. Two cases have apparently developed loculations and required further tapping. The immediate results of the injection are never severe, though in some cases a day or two's discomfort may be produced. At the end of the first week the sac contains a small quantity of turbid fluid, and the side of the scrotum concerned has a thickened leathery feel. There has never been a case of subsequent orchitis. Bilocular hydrocele is no contra-indication, and two of these cases have resulted satisfactorily, both sacs being treated on the same day.
As a general rule the scrotum has completely returned to normal within three months, and one case operated on over eighteen months ago has recently reported with no sign of any recurrence.
Old-standing hydroceles, with palpably thick walls, appear to react poorly to this treatment.
(3) Varicocele. -The treatment of varicocele by injection is simply an amplification of this method as applied to leg varicosis. But it compares most favourably with operative treatment, in that it is practically 100% successful. It is rapid and therefore most useful both in those cases where the condition has prevented acceptance by the Services, etc., and in those whose symptoms are chiefly psychical, centring round a morbid attention to sex matters. Again it avoids those two ever-present possibilities which may follow operation, atrophy of the testis and secondary hydrocele.
The method used is to have the patient standing, with a good light coming from an angle on the opposite side to that on which the surgeon is working. Cleansing of the skin should be done with alcohol rather than iodine, to assist a satisfactorv view of the field of operation, and a preliminary, local anesthetic is again of great value for similar reasons to those given with regard to bydrocele. The great difficalty of the procedure is to fix one of the very mobile venous radicles whilst inserting the needle. Fortunately it is the anterior group of veins, those round the spermatic artery, that are usually and chiefly affected, and therefore the needle, which should always be particularly sharp, meets these as its first resistance once the skin is passed. If a small bunch of veins, together with overlying skin, is taken up between finger and thumb and held firmly the injection can usually be satisfactorily made, best, I think, by a few short quick jabs. The injection is made at the level of the pubis or just below, and from above down, since a varicocele consists of venous channels filled with relatively stagnant blood, and fluid injected above will tend to percolate down.
After the injection the patient is made to lie down for a few minutes to obviate any leakage, and the puncture closed with collodion. A scrotal support is supplied. The dose used is 2 c.c. of 5% sodium morrhuate, and, if necessary, the injection may be repeated within a week or ten days. Subsequent injections are always more difficult, owing to the sclerosis produced by the initial treatment, and the possibility of closed venous sacs must not be forgotten. The reaction is often intense, but the result is never in doubt, and in the majority of cases one injection suffices to remove all original symptoms-once immediate local reaction has died down--if not to effect cQmplete cure.
(4) Bursae.-The principle involved here is exactly the same as in the case of hydrocele--the production of what may be called an "aseptic inflammation" in a closed and emptied sac. The treatment is of course obviously rot applicable to any bursae communicating with a joint-the sites particularly tried having been the prepatellar and the olecranon bursac. The method is identical with that used for hydrocele, except that in these cases I think it is better and simpler to use a 10-c.c. syringe and needle both for the preliminary aspiration and for the injection of the morrhuate. The dose will of course vary with the size of the bursa-about 2 c.c. being an average injection for the two bursme mentioned.
Since it is possible to strap the site of injection firmly in these cases, there is every possibility that a second aspiration will be unnecessary, owing to the close adhesion of the irritated walls so produced. Only a few cases have been treated in this manner to date, but these few show satisfactory results and no recurrences in the relatively short time which has at present relapsed.
It is interesting to note that Murphy, of Chicago, recorded a case or sub-acromial bursitis satisfactorily cured by similar means-he used a formalin-glycerin solution -as far back as 1915.
Under this heading may I say a word or two with regard to ganglia. We have injected a few of these, both after aspirating through a large-bore needle, and without any aspiration. This has been done in the firm belief that communication between ganglia and joints or tendon sheaths does not occur. The results, however, have not been hopeful, and I think this is due to the difficulty of aspirating the jelly-like contents of a ganglion through a needle sufficiently small not to leave an aperture in the ganglion through which most of the sclerosing solution can escape. If such a solution is injected without aspiration I imagine it is absorbed by the contents of the ganglion to such an extent as to be practically useless. It is noteworthy, however, that Carp and Stout record six cures out of eight cases treated by the injection of a mixture of carbolic and iodine.
(5) Naevi.-In 1853, Alexander Wood injected-and cured-a naevus with an acid solution of iron perchloride. Since that date I can find no mention of such a method in the literature, but from a relatively short acquaintance with the treatment, I am convinced of its practical utility. It is particularly efficacious in the localized caverno-capillary type of nevus so common in babies. In such cases it is possible, with a very fine needle, to get an extraordinarily rapid cure since one can often inject actually into the lumen of an underlying vein. But even in the purely capillary type injections repeated at different points at the base of the nevus will, almost without exception, produce cures.
The great advantage of the treatment is that it leaves no scar, unlike operation, radium, carbon dioxide snow, etc. I have now treated five or six cases in this way with satisfactory results. One case-that of a capillary nmvus on the palpebral margin of the upper eyelid in a baby a few months old-is proving refractory, probably as only such minute doses can be given. This baby gets doses of 1 to 2 minims at fortnightly intervals. Others have had as much as i c.c. One boy, aged 2 years, with a large caverno-capillary naevus on his right forearm, had a marked necrosis as the result, presumably, of an overdose of morrhuate, but when he appeared at the end of two months, having had two strappings with elastoplast bandage over the siteeach kept on for a month-he was perfectly healed and there was no sign of any naevus.
In conclusion, may I state again that though I am afraid, numerically, I have brought forward somewhat scanty evidence of the benefits and advantages to be derived from injection treatment in these conditions, I hope this short paper may tempt others to prove or disprove, as the case may be, a method that is surely full of possibilities and, I believe, of considerable promise.
Di8cu8sion.-Mr. D. LEVI said that a year ago he had treated ten cases of hydrocele by the injection of sodium morrhuate, and in none had there been any recurrence. One patient was an old man, who had a bilateral hydrocele; bilateral pain in the loin had followed the injection.
He injected 2 c.c., and never aspirated a second time.
He had been interested also in. what was said about the injection of nievi. He (the speaker) had injected 150 nievi in the Infants' Hospital, but he had not used sodium morrhuate. The patients had large swellings on their arms, and it took two or three months for these to disappear. He had concluded that the best way to treat a cavernous nevus was to excise it under ischoemic conditions. A tourniquet was placed round the arm and the tissue was dissected out, leaving a faint white scar afterwards. The child had no reaction. Nmvi differed from hydrocele or varicose veins; they were really new growths, namely endotheliomata. They were the most malignant of the "innocent " growths, and were liable to recur. Clean dissection was more satisfactory than injection. Did Mr. Porritt put his needle into the capillaries, or did he make the injection into the endothelial tissues, without drawing blood?
Mr. ST. G. DELISLE GRAY said that for hydrocele he had used equal parts of formaldehyde, glycerine and alcohol; he had also used quinine-urethane, and sometimes 20% salt solutions.
All of these, he found, had a similar effect in clearing up hydrocele. In most cases the hydrocele cleared up in a day or two, though some of the patients came back in a week with the sac nearly as large as it was before. It could be tapped if desired, but even if that was not done the condition cleared up.
At first it was his view that the sac was obliterated, because the fibroblasts filled up the lumen and destroyed the endothelium. Some time ago he had a case and the sac filled up again. The patient underwent an operation for hernia a short while afterwards, and he (the speaker) suggested to the surgeon that he should remove the sac of the tunica vaginalis and have it examined microscopically This was done, and it was reported that, macroscopically, there was seen to be much thickening of the wall of the sac, but the serous surface looked normal. The microscopical report was that there was no peritonitis, but there was much thickening of tissues round the sac, and new blood-vessel formation. Thus it seemed clear that it was not a destruction of the endothelium which caused the sac to disappear.
Mr. PORRITT (in reply) said he had been interested in what Mr. Gray had said about taking a section from the wall. He had not yet had the opportunity of doing that. Mr. Gray's remarks threw new light on the process which took place in these conditions,
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Section of Surgery 975 making one think there was something not yet understood about these sclerosing solutions. If they did not destroy the lining, he did not know how they occluded the sac; quite large hydroceles were occluded. Mr. Levi had referred to the treatment and nature of nevi. There were two types of these-the small capillary type, and the cavernous type. In the latter there were venous -channels in or beneath the nmvus, and one could get into them and draw blood; by injection into these a rapid cure was brought about. In the capillary type, however, in which one had to inject blindly into the base, that was all that was done; presumably this caused fibrosis. This type of nevus was too small to permit of blood being withdrawn. FIFTY years ago Gowers had formed the impression that the path for pain and -temperature impulses in the spinal cord lay in the antero-lateral tract which bears his name. It is nearly thirty years since Spiller published his case of a patient who had lost the sensations only of pain and temperature in both legs, and in whose spinal cord a circumscribed tuberculous lesion was found on each side involving Gowers' tract. Yet clinicians and anatomists are still uncertain of the exact position of the pain tracts, the confusion which has hitherto existed being explained partly by the rather ill-defined limits of the various sets of fibres grouped under the title of Gowers' tract.
Gowers' tract is said to consist of spinocerebellar, spinothalamic and spinotectal fibres, and it is regarded as having a comma-shaped transverse section which is not more than IP-5 mm. wide in the mid-dorsal region. The operation planned by Spiller and performed by Martin in 1911 was designed to cut this tract, and the incision into the cord was to be 2 mm. deep. Since then the operation has been performed many times, and several papers, which are of great value for the full clinical notes they contain, have been published. A careful analysis of these clinical records shows without any doubt that incision of the cord to a depth of 2 mm. is inadequate.
In 1920 Frazier publishied a series of cases in which he had incised the cord to a depth of 2 * 5 mm., and although all of the patients were relieved, in some the level of analgesia was not as high as one would expect judging by the segment operated upon, and in one patient only the sacral distribution was completely analgesic. In the same year Spiller expressed the opinion that fibres of pain and temperature do not pass up in Gowers' tract but lie mesial to it; and that often surgeons did not cut deeply enough. He said he saw no harm in cutting into the anterior horn of grey matter in the dorsal region.
Peet concluded from his own cases that it is the depth of the incision, particularly in the anterior portion of the anterolateral tract, which determines how closely the level of analgesia approaches the level of sensory distribution of the segment operated upon. He described two cases in which an incision 3 mm. deep gave incomplete relief, but second operations, with incisions 3 5 mm. in depth, were successful.
Later still, Horrax came to similar conclusions, and in some of his cases incision as deep as 4 mm. was performed. Forster also believes that the depth of the incision is the important factor in determining the level of analgesia; and it must be noted in this connection that in all the cases of partial success it is the lowest segments which have been rendered analgesic.
It seems clear from these clinical observations that whether Gowers' tract contains pain and temperature fibres or not, these impulses must be conveyed
